Consider a finite projective space PG(r-1,s) of r-l dimensions, r > 3, based on the Galois field GF, where s = ph, P being a -s prime. A set of distinct points in ro(r-l,s) is said to be a non-collinear set, if no three are collinear. The m:l.ximum number of points in such a non-collinear set is denoted by~(r,s). It is the object of this paper to find a new upper bound for (r, s ) • This bound is of importance in the theory of factorial designs and error correcting codes. The exact value of~(r,s) is known when either r~4 or when s = 2. When r~5, s > 3, the best values for the upper bound on II}(r,s) are due to Tal1ini ,[J.P.7 and Barlott! [)}. Our bound improves these when s = 3 or "When s is even. the best values for the upper bound on Il)(r,s) are due to Tallini £12.7 and Barlotti £];7. Our bound improves these when s = 3 or when s is even.
Consider a finite projective space PG(r-l,s) of r-l dimensions, r~3, based on the Galois field GF s ' where h s = l' , l' being a prime. A set of distinct points in PG(r-l,s) is said to be a non-collinear set, if no three are collinear. 'Fhe'manmum number of points in such a non-collinear set is denoted by~(r, s) • It is the object of this paper to find a new upper bound for~(r,s). This bound is of importance in the theory of factorial designs and error correcting codes. The exact value of~(r,s) is known when either r < 4 or when s = 2. When r~5, s > 3, the best values for the upper bound on Il)(r,s) are due to Tallini £12.7 and Barlotti £];7. Our bound improves these when s = 3 or when s is even.
1. Introduction R. A. Fisher £!!.7, £17 showed that the maximum number of factors, which can be accamodated in a symmetrical factorial design in which each factor is at s levels and the blocks are of size sr (Where s is prime), without confounding any main effect or two factor interaction is (sr.l)/(s_l). For this case the packing problem reduces to finding the maximum number of points in PG(r-l,s) so that no three are collinear. Such a set may be called ac ollinear set, and~(r,s) is then the maximum number of points in a non-collinear set in PG(r-l,s).
( 1.1) ( 1.2) Bose £E.7 showed that for the case r = 3, (i.e. for a finite projective plane) (3,s) = s+l when s is odd, (r,s) = s+2 when s is even.
For the case r> 3, s = 2, Bose£E.7 showed that and the same result was obtained independently by Hannning £ §l, in connection with binary group codes correcting one error and detecting two errors.
For r=4, Bose LE.7 showed that when s is odd
and the same result was proved to hold true for the case when s is even (s > 2)
by Qvist £17, the particular case s=4 having been obtained earlier by Seiden £27. The scheme (2p4) or its vector equivalent (2.7) may be ca.lled the symmetric representation for t = 3. It specifies the structure of the complete non-collinear set S = A l ,~, ••• , Am. We shall use this scheme for obtaining an upper bound oñ (r,s) . This scheme can also be used for constructing non-collinear sets, but this will be considered in a separate paper.
Proper a.nd improper non-collinear sets
Consider the complete non-collinear set S given by (2.1). A plane cannot contain more than s+2 points of S when s is even, and more than s+l points when s is odd, from the result due to Bose £2_7 mentioned in the introduction, since the points of S contained in collinear set. It is easy to check that in this case u+l is less than the right hand side of the equation (1.10), 80 that our bound is an improvement over that given by
Barlotti.
